This paper discusses the energy consumption problem of 4G network devices that use a much higher energy compared to the 3G network for example, due to heavy applications that require multiple resources.To overcome this problem, a combination was proposed between network monitoring in 4G, which is based on SNMP protocol for sorting equipment available in the network and use them in an IaaS cloud computing. This combination permits having a minimized time activity of a process and therefore reduces the energy consumed by a client for asked service.
INTRODUCTION
Last years, there has been a significant evolution in the field of information technology, driven by marketing and the emergence of communication devices (such as PDAs, laptops, the notebooks, etc.). [1] But the increasing use of internet applications on smartphones and other devices leads to an explosion of data traffic on mobile networks.
The 4G network for example, ongoing research, is a future standard of telecommunication, which aims to improve the QoS, mobility, rate, etc. However, there are some goals of 4G, which are very difficult to perform, such as providing very high data rates for users moving at high speed, or guarantee a transparent handover without interruption for the users.
So, despite the enormous progress seen in recent years by this mobile telecommunication system, these efforts remain insufficient to cope with some problems.
One of these problems is the Energy Consumption, because the equipment in 4G network, benefit from the powerful applications and services, and therefore robust resources to handle this traffic.The goal of this article present a system able to provide a multiple services as known the 4G network but in the same time minimize the amount of energy consumption and uptime of a service requested by a client.The paper is organized as follows: Section 1 gives an introduction in monitoring network of 4G based in SNMP protocol, Section 2 gives a background and information about cloud computing: his types, his deployment methods, Section 3 gives a combination between monitoring with SNMP and Cloud Computing.
NETWORK MONITORING
Monitoring is an essential tool to monitor any network, for example to know the number of available equipment, sorting equipment according to their resources, etc. [2] This technique become more and more crucial when the number of equipment multiplies, it allows a real-time diagnostics for equipment state for remote networks.
So why, these recent years, companies do not hesitate to invest in a product that will monitor and better manage their networks. The editors are started in the race for product supervision.
As the 4G network based on IP network heart, so we can monitor all devices through SNMP (Simple Network Management Protocol) SNMP is a communication protocol that allows managing network devices, monitoring and diagnosing network problems and hardware remotely. Figure 1 . SNMP enables dialogue between the supervisor and the agents to collect the desired objects in the MIB. [3] , [4] .
Fig 1: Management Information Base (MIB)
Each information stored in the MIB is characterized by an identifier: OID (Object Identification) OIDs are universal identifiers, represented as a sequence of integers. They are organized in hierarchical form. The IETF has proposed to represent the sequence of integers constituting OIDs separated by point.
The purpose of this article in first is collect information about network devices of 4G such as: RAM, CPU, hard disc occupation and sort them in a database in a way upward like in the Table 1 . 
CLOUD COMPUTING
"Cloud computing" is a neologism used to describe the combination of the Internet ("cloud," the cloud) and the use of information technology ("computing"). It is a way to use the computer in which everything is dynamically coupled and scalable, which resources are provided as services over the Internet. Users don't need any knowledge or experience related to the technology behind the services offered. [5] In fact, the concept of cloud computing is not new. We find the first traces in the 1960s, when John McCarty stated that computing power is available to the public in the future. The term itself is most commonly appeared around the end of the twentieth century and it seems that Amazon.com is one of the first to be assembled data centers and provides access to customers. Companies like IBM, Google and some universities have only begun to take a serious interest around 2008, when the cloud computing concept has become "fashionable".
The use of cloud differs from one company to another, from one person to another, it is essential that the client must have a solid background on the concept of cloud for benefit to this services in the right direction and not to fall into problems that may have heavy damage on the activities of the company, for examples some companies need machines to perform calculations as saying that other companies have requirements management applications, etc.
So companies or clients are required to know the type of service that will improve in their systems, and there are three types of cloud:
• SaaS: Software as a Service
• PaaS: Platform as a Service
• IaaS: Infrastructure as a Service
SaaS: Software as a Service
SaaS as shows the Figure 2 , is when a customer has all functionalities of a program without installing it locally on his machine. SaaS is typically accessed by users using a thin client via a web browser.
The difference between SaaS and ordinary software is essential. Indeed, the SaaS offering operational software, ready to use, without passing through a stage of installation, and no maintenance task. [5] , [6] , [7] .
Today, many businesses and organizations benefit from Saas offered by Google or Sales force for example: (Google document, Gmail, Photoshop Express), for services as customer management, human resources, project management, web conferencing , Help Desk, Wikis, blogs. Thanks to SaaS many companies uses a lot of applications without the slightest concern about the state of their computer systems, because everything is controlled by the supplier. 
Paas: Platform as a Service
PaaS Platform as a Service means. This term refers to a platform run by an operator hosted and accessed via the Internet. This platform can be used to execute SaaS, and may also be available to companies who wish to host their applications from specific developments. [5] , [6] , [7] PaaS services include application design, development, testing, deployment and hosting as is shown the Figure 3 . PaaS providers include for example: Google App Engine [10] , Microsoft Windows Azure [6] and Force.com [6] .
Fig 3: PaaS, Platform as a Service

IaaS: Infrastructure as a Service
The term "infrastructure as a service" (IaaS) is often used to describe this form of cloud computing. This expression is derived from the first used in 2006: "Hardware as a service" (Haas). Companies buy additional infrastructure on the Web as a service. The provision of a storage or additional processing "Web" is, of course, much faster than if the supplier provides and installs it in the business. However, it requires very fast network connections. [5] , [6] , [7] .
The following figure ( Figure 5 ) gives some services offered by this type of cloud.
Fig 4: IaaS, Infrastructure as a Service
The Cloud is a topical environment that knows huge changes; diversity of services enables customers to have a fairly comprehensive list, a figure below (Figure 4) we show the different services that can be benefited by the customer.
Fig 5: Cloud Computing Services
Deployment Models
Each company has the liberty to choose a specific deployment model for her cloud computing solution based on their specific business, operational, and technical requirements. There are three type of deployment mode: [8] • Public Cloud
• Hybrid Cloud
• Private Cloud
3.4.1) public cloud
Public cloud is the cloud infrastructure which is open in internet and everybody can benefit from its services.
3.4.2) private Cloud
Private cloud is the cloud infrastructure which is dedicated solely to a specific customer or company.
3.4.3) Hybrid Cloud
Hybrid cloud is a combination of both public and private cloud models. It has the ability to strengthen a private cloud with the resources of public cloud.
NB. It is possible, as indicated in Figure 6 , to combine with these three types of deployment to have a system that meet to a specific needs and requests of companies. 
ALGORHITM & RESULTS
To address the problem of the energy consumption for network devices 4G, we have already pointed out that we use:
-SNMP monitoring to select the equipment that is in idle mode and sort them like results as in Table N° 1.
Use this selected equipment the IaaS cloud computing and transform them to virtual machines to divide the service requested by the customer.
Algorithm
The process time witch is the time taken for a particular request asked by the client is calculated by the requested application divided by the resources equipment available in network: In case there is no cloud computing:
N=1 , witch N is number of equipment so :
In case there is IaaS cloud computing N= , witch m is the number of equipment available in the network, so the request will be divided by all equipment:
And therefore the execution time of the process deprived.
But when performing the monitoring in SNMP, you get only the equipment in idle mode and therefore the maximum resources available in the network. 
Results
To achieve these results, a script was developed (language C) that calculates in millisecond the process time execution in terms of number of equipment and there resources: -The first results are obtained just by using cloud.
The second are obtained by using cloud and SNMP monitoring.
The next table (table2) shows the results which are obtained according to the number of equipment. As you can see in the Figure 7 , the value of process time become increasingly smaller when the number of equipment is growing up, but the system knows its best performance when using only the strong equipment (equipment from the Selected SNMP). 
7: calculation process time by request
CONUCLUSION & FUTURE WORK
The cloud has become a major actor in the information technology in the word; it has changed the way of processing information by giving for these customers the liberty to choose their needs in the form of on-demand services.
Using supervision in a cloud infrastructure will get us a very reduce uptime of a process and therefore minimize the energy used and finally minimize the cost of service asked by the customer.
Based on these results, the overload of equipment is reduced; another study will be made in the future and aim to introduce another technique to minimize the overhead of Cloud server by introducing a smart load balancer to take this system to his best performance.
